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Introduction
Mitral stenosis (MS) is the most common cause of chronic rheumatic heart disease (CRHD) complicating pregnancy. 1 Pulmonary edema and cardiac decompensation can occur at any time of pregnancy, depending on the severity of the lesion and the associated complications. Severity of MS is reflected by the decrease in the valve area and increase in right ventricular pressures. Symptomatic severe isolated MS in pregnancy with pulmonary arterial hypertension (PAH) can be managed by percutaneous balloon mitral valvuloplasty (PBMV), ideally in the second trimester, but it can be done at any time of pregnancy. Severe MS with mitral regurgitation (MR) mandates mitral valve surgery that carries a high maternal fetal morbidity and mortality. 2 Venous thromboembolism (VTE) is two to five times more common in the postpartum, and the risk is higher with cesarean delivery. The added risk of postpartum thromboembolism predisposes pregnant women with severe MS to comorbidities such as pulmonary embolism (PE), thus increasing the maternal morbidity and mortality.
We report the maternal outcome of two cases of severe MS with severe PAH, with grossly elevated right ventricular systolic pressure (RVSP), in which maternal mortality and morbidity are high as isolated valvular lesion itself. In addition, the first case had significant MR and the second case presented with massive PE.
Case Report 1
A 27-year-old gravida 4, para 1, live 1, and abortion 2 presented to our hospital at 36 weeks of gestational age with acute breathlessness. The patient had a similar complaint in her last pregnancy. History revealed that she delivered 18 months back by lower segment cesarean section (LSCS) under spinal anesthesia. On the second postoperative day (POD), the patient developed shortness of breath (SOB) and hemoptysis for which she was evaluated by two-dimensional (2D) echo, which revealed severe MS and severe PAH. She was referred to cardiology intensive care unit (ICU) and was evaluated for valve replacement. As a part of evaluation, transesophageal echo (TEE) was done. TEE confirmed severe MS, severe PAH, significant MR, a subvalvular prolapse (probably significant subvalvular pathology precluding percutaneous balloon mitral valvoplasty [PBMV]), mild aortic regurgitation (AR) and tricuspid regurgitation (TR), and organic tricuspid valve (TV) with normal biventricular systolic pressures. The patient was advised mitral valve replacement and was advised against further pregnancies.
Nevertheless, the patient conceived and presented at 36 weeks of gestation with history of dyspnea and palpitations and orthopnea since 3 months. Echo on admission revealed severe MS, mitral valve area (MVA) of 1 cm 2 , severe PAH with RVSP of 85 mm Hg and significant MR, mild TR and organic TV, dilated left atrium (LA), no regional wall motion abnormality (RWMA), and good left ventricular/right ventricular (LV/RV) function. Preoperative optimization was done with rest, intravenous furosemide 40 mg 8th hourly and metoprolol 12.5 mg 12th hourly for 1 week. Two-dimensional (2D) echo repeated again after preoperative optimization showed RVSP reduced to 60 mm Hg and mitral valve gradient (MVG) 40/35 mm Hg, significant MR, thickened aortic valve (AV), mild TR, organic TV, dilated LA 4.1 cm 2 , no RWMA, and good LV/RV function. Risk factors for this patient included New York Heart Association (NYHA) class III-IV, CARPREG (cardiac lesions in pregnancy) 3 score > 1, RVSP 85 to 60 mm Hg, dilated LA 4.1 cm 2 , and previous LSCS. After weighing the pros and cons of general versus regional anesthesia, the patient was taken up for LSCS, incremental epidural dose was given, and hemodynamics were monitored with left radial artery and right internal jugular vein (IJV) cannulation. Phenylephrine was given as a prophylactic vasopressor. A healthy baby with Apgar 8,9 was delivered. Post-delivery, frusemide 40 mg bolus was given to combat autotransfusion. Concentrated oxytocin infusion at a rate of 5 U/h was given to restrict the fluid overload and oxytocin-induced tachycardia. Intraoperative period was uneventful.
One hour into postoperative period, the patient complained of SOB. There were peripheral cyanosis, fall in blood pressure, and saturations suggestive of cardiac failure. Inotropic support with noradrenaline started, and the patient was put on intermittent noninvasive ventilation (NIV). Loop diuretic frusemide 40 mg was given every 8 hours to decrease the preload, and oral metoprolol 12.5 mg continued for rate control. Postoperative analgesia was given through epidural catheter. Hemodynamic stability was achieved within 1 hour. Early oral liquids started 5 hours after the surgery. Thromboprophylaxis with subcutaneous low-molecular-weight heparin (LMWH) enoxaparin 40 mg started 12 hours after surgery and continued for 1 week. Both the mother and child were discharged in stable condition, with the advice to follow cardiology consultation for mitral valve replacement.
Case Report 2
A 26-year-old para 1, live 1, delivered by cesarean section (CS), presented with severe SOB on 13th POD. History revealed that the patient was known case of severe MS of rheumatic origin, and she underwent emergency CS for fetal indicationintrauterine growth restriction (IUGR). At the time of presentation, she was drowsy but arousable, acidotic breathing, and pitting pedal edema in both the legs. Blood pressure was not recordable at time of arrival. Pulse rate was 128 beats/min regular, respiratory rate was 46 breaths/min, and saturation was 60% on room air that improved to 100% on facemask with 10 L of oxygen. Arterial blood gas analysis with oxygen mask revealed severe hypoxia and acidotic state with pH 7.046, PO 2 159, PCO 2 
Investigations
Electrocardiogram (ECG) showed sinus tachycardia (►Fig. 1), and anteroposterior (AP) view of chest X ray was suggestive of pulmonary edema (►Fig. 2). Two-dimensional echo showed dilated LA, dilated right atrium (RA) and right ventricle (RV), dilated pulmonary artery, severe MS with MVA 0.9 cm 2 , MVG 21/16 mm Hg, trivial MR, no aortic stenosis (AS) or AR, severe TR, severe PAH with RVSP 90 mm Hg, grade I diastolic dysfunction, good RV function, and no PE/veg/clot but suspicion of the thrombus at the distal bifurcation of the pulmonary artery. Lactate dehydrogenase (LDH) was 1,450, and fibrin degradation products (FDPs) were strongly positive (only quantitative test was done). Dilated RA, RV, and pulmonary artery, and increased LDH and FDP in the setting of severe MS with RVSP 90 mm Hg supported the diagnosis of massive PE. The increase in severity of PAH prompted the authors to consider other causes of PAH such as pulmonary thromboembolism. Further investigations were precluded in view of hemodynamic instability.
The final diagnosis was primipara on 13th POD with severe MS in failure, cardiogenic shock with super added massive pulmonary thromboembolism. The patient was put on ventilator support, and medical management of cardiogenic shock started. In view of the hemodynamically unstable condition and prerenal azotemia, the option of thrombectomy or pushing the thrombus into belly by using the pigtail was contemplated, but consent was not given by the patient's attenders. After explaining the benefits and risks to the attenders, thrombolysis was initiated with tissue plasminogen activator (TPA) through the right femoral vein. Despite all the efforts, the patient's condition deteriorated rapidly and she succumbed after 5 hours.
Discussion
Mitral stenosis of rheumatic origin contributes to 88% of heart diseases complicating pregnancy in tertiary referral centers in India. 4 Stress induced by the increase in cardiac output can cause asymptomatic patients with MS to decompensate during the latter half of pregnancy 5 presenting as pulmonary edema in 25% of cases. 6 The CARPREG 3,7 score identifies four predictors of major adverse cardiac event: (1) poor functional class (NYHA class II-IV), (2) previous cardiac event (heart failure, transient ischemic attack, stroke) or arrhythmia, (3) left heart obstruction (MVA of < 2 cm, AV area of < 1.5 cm, peak left ventricular outflow gradient > 30 mm Hg), and (4) left ventricular systolic dysfunction (left ventricular EF < 40%). One point is assigned for each finding, and the summed score estimates the cardiac risk. Zero points imply 5% risk, 1 point carries 27%, and more than 1 point has 75% risk of major cardiac events. The associated perioperative risks include functional class deterioration, heart failure/cardiogenic shock, and pulmonary edema. The elevated baseline RVSPs by echo reflects the severity of pulmonary involvement and adverse outcome. Selection of anesthesia technique, intensive hemodynamic monitoring, and slow and cautious titration of oxytocic drugs are important in decreasing the perioperative fetomaternal morbidity and mortality. An incremental and controlled dose of epidural neuraxial anesthesia prevents sudden hypotension and provides good hemodynamic stability in heart disease complicating pregnancy. 8 A working epidural gives good postoperative pain relief, and there is documented decrease in the postoperative pulmonary complications. In our first case, an incremental epidural was given. Phenylephrine as a prophylactic vasopressor effectively prevents hypotension and tachycardia of sympathetic block. 9 Intraoperative monitoring should be continued in the postoperative period to facilitate early detection of deterioration.
Combined valvular lesions such as MS with MR are not amenable to percutaneous interventions. It is better to educate the patient before planning for pregnancy itself to decrease the maternal mortality. In our case, despite the advice against further pregnancy, the patient conceived. Preoperative optimization and meticulous perioperative monitoring helped in successful management of the case. Severe MS can cause left atrial dilatation, stasis, and can lead to atrial fibrillation/supraventricular tachycardia (SVT), thrombus formation, and transient ischemic attack (TIA)/ stroke. 10 The hypercoagulable state makes pregnancy itself a risk factor for VTE, with a prevalence of 1 in 1,600, 11 4 to 50 times higher compared with nonpregnant women. 12, 13 VTE is two to five times more common in the postpartum, 14 with the risk increased up to 6 weeks after delivery. 15 Factors that increase the risk of VTE postpartum are CS, especially when emergency, medical comorbidities (e.g., varicose veins, cardiac disease, inflammatory bowel disease). 16, 17 Untreated deep vein thrombosis (DVT) can cause PE in up to 24% of patients, with an associated mortality rate of approximately 15%. 18 PE is the seventh leading cause of maternal mortality. 19 Preventing deaths from acute PE in pregnancy needs a high index of clinical suspicion and an accurate diagnostic approach. 20 In our case, the patient's deterioration can be explained by severe MS, but the clinical presentation with cardiogenic shock on the 13th day postpartum, increased severity of PAH, and omitting of anticoagulation prophylaxis after CS made us suspect super added PE.
The data on the use of thrombolytic drugs for pregnant patients with massive PE are limited. 21 TPA or recombinant TPA (rtPA) is preferred as it is widely available, has a lower complication profile, can be given over a short time period, and rtPA's mechanism of action is ideal for acute thrombotic events where the pathologic clot can be dissolved without inducing a systemic "lytic" effect. 22 It has been shown that rtPA has high affinity for plasminogen only in the presence of fibrin, thus affording this theoretical benefit of less systemic hemorrhage risk. Compared to other thrombolytics, rtPA is purported not to induce antigenicity, thus allowing for repeated administration, which is beneficial in the cases of mechanical valve thrombosis. 23, 24 The use of thrombolytics agents in pregnant patients may cause life-threatening hemorrhage (ante-and postpartum) and surgical site bleed in postoperative patients. We had to select this mode of therapy as the choice by the patient's attendants, not as the best modality of therapy.
Cardiovascular collapse associated with a massive pulmonary embolus during pregnancy requires immediate aggressive intervention to save the mother and fetus. Pick et al described successful management of the use of catheter infusion thrombolysis in a third-trimester pregnant patient with a hemodynamically significant saddle pulmonary embolus. 25 O'Keeffe et al described the use of mechanical fragmentation and optional retrievable inferior vena cava (IVC) filter insertion in a 38-week pregnant woman, followed by delayed pharmacological catheterdirected thrombolysis during the early postpartum period to successfully treat a massive PE. 26 Pharmacoinvasive therapy was offered to our patient, but consent was not given by the attenders.
A multidisciplinary involvement of the cardiologist, obstetrician, obstetric anesthesiologist, appropriate preoperative optimization, awareness of the perioperative complications, and early management has led to the successful management of our first case of severe MS with PAH and failure. In our second case, the patient reported with massive PE and grossly elevated RVSP and in shock. We started TPA but could not prevent the maternal mortality. Perioperative mechanical thromboprophylaxis with intermittent pneumatic compression (IPC) devices, pharmacologic thromboprophylaxis with enoxaparin 40 mg subcutaneously once a day for 5 to 7 days or until the patient is fully mobile, might have prevented the extensive thrombus formation. Awareness of the condition and an early referral to a cardiac center could have prevented the mortality.
Conclusion
A prepregnancy counselling, and a proper planning of the course of pregnancy, delivery, and postpartum, is essential to decrease the maternal morbidity in MS complicating pregnancy. A multidisciplinary approach involving a cardiologist, obstetrician, obstetric anesthesiologist, and a neonatologist gives a better maternal and fetal outcome in these cases.
